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(54)Titlc: POLYNUCLEOTIDE ASSAY APPARATUS AND POLYNUCLEOTIDE ASSAY METHOD 



(57) Abstract 

A polynucleotide assay method with the 
use of a polynucleotide detection ceil provided 
with a first electrode (Ml) containing DNA 
probes (13, 14, 15, 16) fixed to respective 
different compartments (3, 4, 5, 6) and second 
electrodes (113-1, 113-2) opposite to the first 
electrode. The method comprises capturing a 
target polynucleotide by complementary strand 
binding between each DNA probe fixed to each 
compartment and the target polynucleotide, 
conducting an elongation reaction by using a 
base (dNTP) labeled with 

eicctrochcmiluminescence to elongate the DNA 
probe bonded by complementary strand 
binding, and detecting 

eicctrochcmiluminescence created by applying a 
voltage across the first electrode and the second 
electrodes to detect whether or not an elongated 
chain produced by the elongation reaction is 
present. The DNA detection cell having a 
simple constitution and an assay apparatus using 
the same serve to quickly detect a hybrid of a 
target DNA fragment with a DNA probe and to 
assay a large amount of probes in a short time. 
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1 

w m m 

*f§^&, DNA, mRNA^£^LT«£fT^d/i©©#U7 7^ 

fist ■ 

1 6 0 0 Oyn-T/fcH^LfeDN A&fcti-te;U£^T, 

V^-S (Nature Biotechnology 14, 1 6 75-16 
8 0 ( 1 9 9 6 ) ) „ 

urn DNAH'tf >&x°mm l\z*9->- t tr ^ > -a-ic ,t u , d 

7* □ - 7* £: fS5$ DNAt <7.)M<i^£r £ ?f& V > , lf-XtIt©M^^ 

3fe^^/±iLi:taffl^#^»^^!±ii-s, «fw;iiLtDN A7" 

D-7'£te;St-£7*0-7l£# t $8#$*l-rv^ (Clinical Che 
mistry 37, No. 9, 1626-1632 (199l)) 0 

mnAt^mmft ( e c D mn* tu*?- k, waat (ecd 
m%4b¥$£ftfcjfc\z&m2ftz&m<D^iktffc<to$tiT^& (ci 

i n i c a 1 Chemistry 37, No. 9 , 15 3 4 - 1 5 3 9 
(19 9 1)), J . Electrochem. S o c . , V o 1 . 132 

No. 4 , 8 4 2 - 8 4 9 ( 1 9 8 5 ) , '•}'# R0¥ 7 - 1 7 3 1 S 5 ^&f&. 

f#f$¥7 - 3 0 9 8 3 6 ^&*E) D 



r - * r**r * * at ^ 7 °- WS^^nfc 16000 

* ( ^fe* U .X Z7 U ^ K ) > ^p; ^ 

(N-A. 7 . G. C) £»58ffllciR 



3 

$ ft E © d H £ $ ft tz D N A 7° □ - 7* £ ft! *jfjm#i tt^lfiDNA ITr © 
«&DNA»rtf&PCRi::<fc U i^fpg LT#£ D N A8rJtS¥, *SWb3*5B#« 

■vitm^x, d n A^jt izmmm^-f s d n a 7" □ - yowm^ z n & 

7 c 

*^©^2#&<Z)3I 1 ©fll^T'tt, mtt: SDN A7°D -7~^Wif3l-3^ 

JUll-Srf, U 7 7 K&m-fe;U<2E®tcH££ft£DNAya-7*<!:^ 
itttf U 7 7 b ^'^ K£ &fflf«i^£ltT, U 7 7 K&ffiBE-f 

olit , ffiffimM^ LfcDN A 7° D - y£ «2Wb3*#§ft«» L 
^ X fa§g£/& & tT # fittM*^ LfcDNA7"D-7'> # Slit, H 

b S ItfUb^gft ©fi Srfftdb UT#3RJEJ£ id J; U L fef*M(OW^ & 
tfetts I" £ II <t £ ft f £ ^ i: \zWm^h 3 0 



4 

m%^m%mm^ntzm^ ^^i/tf K^^fflMii^^$i±T, mm 

^EPiJDLT, fgfficoEp/jndJ; U t b 5 ^ t ffi t S IS i: t f 

\z x y %--ytm& * m-Br zmMftmom®. iztm u x , yt&& , & 

«>. rnvm^mmmmtx^z, 

m 1 m\t, *%w®m 1 «»j©dn A^ii;ucoiSj&^i~[a-?&£ u 
&2ffliz, &$gm<D%i <Dg.mm\zff^^x, DNAtft&^juDm.mizmfez 

ntDNA7"D" 7" t m fft DNA Br it CO - SB CO *S ffi |^'J t CO ffl ffi) MIS « I " J: 
S y \ ^ 7" -y K &7T\'fMX £>Z> <> 
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L tz d A T P fe^fif h Z> 0 
£g{* L d C T P £ ^-rn T~ * & „ 

L£ d GT P HI7:£>£ 0 
£tf*£ag-£Lfe d TT P ^/7tit*S 0 
tz D N A 7° D - 7'GDfaS£j£ ^Mto^cAo., 

$* r»]- i ;/-- n N A >i rnt^/j^t t; "r ~c i, Z . 

^ > # -mm t * m -w- m izmm, u ; dna -tz £ tk -r u -e * -s „ 
^tub^ft & t v # ^ ^ tc j; u ^fettii- s Jt#(D t v io * -mmrettm 

A -tt CO ®m (Z J: U » $ n D N A -tz Jl T SIS I Z Mfc £ ft £ D N A & fct! -fe ;b <D 



6 



2' -rt^yt'J zfz K©P^tc^7»^D5 L ^*^— S (phosp 
horothioate) #£-^£r#o:t >J ^J? 7 Vir=f- .K£I£HJ-f £HT'£> 

f 3 f|jE EP iJD © 00 & Hft -5 HI T* & & „ 

if* 7 ]y *=f- K$:lp^r L fc^ffttf >J 7 7 :f K i: LtDNA 7" 

□ — 7° & 7jx 1" dl T- £> -5 „ 

'J7^1/ ^T- K ^ ffiMfe^ L 7c D N A 7° O — ^^flT' * £ c 



M , WHSUb^ SSft SiS <D0>J t^flc*S 0 
£ HfiS 1" 3 £ © *t & <Z>J£j& 

1251, ^2 6iit &TT*mMr&*mw&&Mm{z <& m & « 

( 2 ffi& ) £ fsEffl -f £ m £ 7jft „ 



7 

W>1 5g]te, A- h U kfbf D (ruthenium (I 

I ) t r i s - b i p y r i d y 1 ) (J^T, Ru (bpy) itmitZ) 
£ , WtcM£ LT h D 7 s Ot>7 5>(tripropyl amine, T 

pa) ^m^i-^m^t^myvKjibcom^mmr^m^h^ (ci inic 

al Chemistry 37, No. 9, 1534-15 3 9 (199 
1 ) o jl-f-OA- h 'J ftTU vA-iii* (Ru (bpy) f) 

^&i§jfcT*& + 2 fffiOttfi (Mttfi) 2 0 1, Ru (bpy) 

3 2 -) «Lx#ftt^ 0 TPA 2 0 2 &, ^m$mx*tem£%%.LTft 
{^^«@2 o 3 (Dmmzi$-f2>miiLtf}fo+ 1 . 1 v&± k 

+ 3 ffiOftm ( #sa#-5§ 2 0 4, Ru (bpy) 3 3 + ) t 3 . T P A 2 0 

(#s§ 2 0 5 ) £&2> 0 mi 5 is, mi e miz&-t*mt, wimm* 
+ i mv>m&WLf&<DT p a (#11^^-2 05) {±, la^ri©* 

7° □ h Wb (C J: U 4't£©M^SC0 T P A ( 2 0 6 ) £ & U , +3 
lfi©^(#SSf2 0 4, Ru (bpy) 3 3+ ) (C^LsiTn^Ji: Lti< 
+ 3 flfiOtfcS (#!$#-*§• 2 0 4, R u (bpy) 3 3 + ) fcfc. MJ/S^^.^T P 
A 2 0 6 ) H cfc 0 il7n£ft. +2 ftiOM^ln (#PMrl- 2 0 7) 

^'J, 11^^ (^TO©*^5M6 2 OnmT'&S) £#^> 
T + 2flB©!|*!8 (&m*km) (#l#^2 0 1, Ru (bpy) 3 2+ ) Hi 
£ 0 !H2 5 HKc^l-m^L^-fg^S)^ T-t±, h'J t'tf'J 

f£ M « n iT 1 1 ^1 U 3£ L % ft t z !H 5- T £ „ 

^ 2 6 HHi, ^r-^A- h 'J 7 jc±> K □ U ym<$ ( r u t h e n i u 
m ( I I ) tris — phenanthrol ine) (Ru (phen). 

■r*£m?.t2>) 2 1 1) £, ®ftM£ LTTPAOTm 

^b^^ftS^^^^^n/j-r^lIi-c^^ (Clinical C h em i s 
try 37, No. 9, 1 5 3 4 - 1 5 3 9 ( 1 9 9 1 ) „ S 2 51tf5] 
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S5 9 0 nmX'&S) 

- 1 7 3 1 8 5 WAm, 7-309836 J . Electr 

ochem. Soc. , Vol. 13 2, No. 4 , 842-849 (19 

<5 o 

(fit l <7)H»J) 

m i eu±, ^mcom 1 ©M©DNA^ait;KDM^it@t*o. 
m i v>%mm<D d n A^tb-tzjui , m 1 nuc^i- z #fatc d n A^-t^r 

Ml 1 tDNA^th±)l±mm 1 2 ££#7,>ry h 1 12£tf-LTmJSL 
X$t#c£^a& 0 DNAtilli^TtSl ltDNA^lBWiilSl 2 £; © 

±MC A u «CDm5£<&J&tfc0flsffi«ffi 1 1 1 DNA&& 
-t^±« 1 2 & }fc&aft * £ ft /£ £ ft , T ® K HIS v » JEM* £ 3f o TO 

\ztef&£fttzii 113-1, 113-2 mftfcCWtKVBF&a 

nx^s 0 # —m® i i 3 - i ttEii 4 , 6 tz^rni u > 4 

11 13-2I±EI3, 5MLTi^ o 

^liHiZ^-r, DNA^ttHz;UTS*g 1 1, DNA^*t;i±lIl 2© 

^xt,£^ 0 ^ i ic^t, ^fflti i i i (DmmtjEHMT'frztf, 
^swkis ©DNA7*a-7"(fj3"T-) immmM 1 1 i © ^® c ^ © 

Elicit GtiXfc U , EIaCiiDNA7"p-7"b, Ejffjj a [Z\± D N A 7*n 
-7"b, -CD J; 9(1, ^-EiSlC{±^^Sffl®C0D N A 7" □ - 77j<g]£ £ tiX 
1 1 1 1 <7)EHCDB;|*te, lEMX'&S^. 0# 
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It&MV&^o *^>^-||l 13- Hi, 1 1 1012® 3, 5 

n£f[p]L, i i 3 - 2 it, wmmm i i i ®&.m4, q^m 

m i giTrtt, f^m^i i i, ^^'*^>^-s@i i 
3~i, i 1 3 - 2<Dmj±wmmt^mLx^^> 0 Kh\ 
mM.<mtin-&fc&iziz, *^>^-ti 113-1, i 1 3 - 2iz, mm 

wmz&^mmfrft *y > $ -mm i i 3 & , 113-1, 1 

i3-2©^yi:fffiiT, f^^«@ 1 1 nc^f[p]^i±TiesLT%; cfct^ 

M 1 ©mS^JTtt , h hi*DNA7^ 7*5 >J ^ £ MA, tzS. 7kb©D 
NA&, WIPSIN 1 a I I I TrWrLfeDN ABrfrffiZUftt. L, &DN 
A»fK-$:DNA7 P D-7'(:J: U »J UT^tfef S e ftTT'li, BB^J#^ 1 © 

I 

W.£J$cK ^ioil©DNA7'o-7'l 3 , S.t5Be^'J#-§- 2 (Dt&MWm £ ft 
0^2©DNA7'D-7' 1 11, I20DNA7D-7"i:r 

n-^ nffi *i fMs r s d n a m & & & & -t o #<i £ £ x m m i - „ 
ii0DNA7"n-7" ( mnm^ 1 ) 

5 ' TCTCACACCAGCTGTCCCAAGACC G TTTGC3' 
l*2©DNA7°n-7" ( mm^j 2 ) 

5 ' AATACAGGCATCCTTCACTACATTTTCCCT3' 
m 1 ©DNA7"n-7"!i, ±IficOMD N A CD 1 3 8 3 &^^ 19 2 7 

i^&mf]coi^mnmtm\M§Mmn^m'DDNAWr)n (m 1 ©^dnait 

Hffifffi££^T £7°n-7", !2©DNA7"n-7'(t ±sBCOM^DNA 

<d i 9 9J£»^ 5 5 s^moim^mimtm^^mm^n^DN Am 

it (12 ©IKDNASf^) \zmm&^tZ>-/U- 7'T- * 5. . I3C0DNA 
7"0— 7" 1 5, i4©DNA7"n-7'l 6 ±E<D»I- D N ACDi&SIB^JcO 
faft <7> gPfi [Z c? L ^ ^ D N A 7" □ — 7"C0#iJ T- h & 0 

& D N A 7" □ -— 7" CO 5 ' -«K#A£ tL/c-^^-;bS(Z J; 'J , ( B i 

ophysical Jounal 7 1, 107 9-10 86(19 9 6) 
) \ZUm(DTJ : fc\Zk U , il©DNA7'D-7"l 3 {ifFffl1g®CD 1 1 1 C0[E 



1 0 

M3\Z, m2CDDNA7°D-y 1 4teV?Mmm<D 1 1 K£>EBj4fC, 13© 
DNA7'D- 7 "15tt»ll©I 1 lCDEli5{Z, ^4©DNA7°n-7" 

DNAyo-7*i:DNA^^|jgigA $tSe 
J£2i|te, DNA^£ii-tz;i'0Eil3fC@^$tlfemi©DNA7'n-ri 

y K^fE)"?^. m2^(zH^L^VNDNA^tBiz^©Eil4(Z[iI 
^ntl2©DNA7'0-7'l 4>i^2c7)^^DNA(0f> i r2 2©-^^ 

ftdJtjDNAITrtf 2 li:ffiijfii^Lfej|10DNAyo-7 1 3(7.) 

LfcdNTP (N = A, C, G, T) (R u : d N T P > Pl§§£ ) 
^l^^IiSM^^tj msmiZ^-tXolZ, Ru : dATPe 
, V y-Jj — t -^- 7°^ £ L T T ^- > CD 7 fc ^ - •> 

AfWLl^. ^4UlC^1-J;e>fZ, Ru : dCTPT'tt, >J > * 

15 OtC^-r J: e> tc, Ru : dGTPftt, , J>7^" C t^7> 
M6miz&t£z>{z, Ru:dTTPT*!i, >J > £ - £ ^ y Kjj g^. £ ^ L , 
- (CH a ) „-T**0, n-2^-2 0T:^§ o M^C^tSS 

( n R u : dATPidCTP+dCTP+dTTP 
(2) dATP+Ru : dCT+dGTP+Pd TTP 



1 1 

(3) dATP+dCTP+Ru:dGTP+dTTP 

(4) dATP+dCTP+dGTP+Ru : dTTP 

(5) Ru : dATPiRu : dCTP+dGTP+dTTP 

(6) Ru : dATP+dCTP+Ru : dGTPtdTTP 

(7) Ru : dATP+dCTP+dGTP+Ru : dTTP 

(8) dATP+Ru : dCTP+Ru : dGTP+dTTP 

(9) dATP+Ru : dCTP+dGTP+Ru : dTTP 
(1 0) dATP + dCTP + Ru : dGTP+Ru : dTTP 

(1 1) dATP + Ru : dCTP + Ru : dGTP + Ru : dTTP 
(1 2) Ru : dATP + dCTP + Ru : dGTP + Ru : dTTP 

(1 3) Ru : dATP+Ru : dCTP+dGTP+Ru : dTTP 

(14) Ru : dATP+Ru : dCTP+Ru : dGTP+dTTP 

(1 5) Ru : dATP+Ru : dTTP+Ru : dGTP 
+ Ru : dCTP 

% 1 <Dmmm~- & ±BE<D&U& (4 ) & mm U 2 . 5 m M CO d A T P , d 
CTP, dGTP, Ru : d T T P £ # tjmVm^m 2 fj, L 
V v hJl) &DN A^tb-t;Kz-^jp LI, 9 4°CX-CDm!&&fc ( 1 0 s e c 
ffl) t 6 6"CT(7)7--^Mi^ ( 2 0 s e c Ri]) £, 1 0^ £>%L®m U L 
, 7 2 "C X'# £ frS: ? „ 

m 7 m(± , mi owm dna 2 1 iimm*^ itn i©dna7°o 

WDNAifjt2 2 i:IMil^Ltl2 0DNA7°D-7" 1 4<Dto&fcJfctf, 
(C/g z o o 2 4 ii^SJ^© R u : dTT P cfe U , 2 5 l±5fcJ£/&<£> d A 
TP, dCTP, dGTP©^c'*o„ ^ftSJ^CIJ; U, il«D 
NABfrin 2 1 Izmmmtm-SLtzm 1 ©DNA7'0-7" 1 3 /j^SfSgf,, 

r u : dTTP &m ic jk u & * n r , # ii ndNTP v&tntz 

27t, Ru: d T T P l[x U&tfe tl 26t ^ 
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Ru : dTTP^, %\, gg 2 (DD N Ay'u -7"©#Sli(C^ U 5i* ft, '> 
fc< 1 r3©;l/f-^Ag#2 3*<Ei®3 , 4tC«£ftS 0 

Ru : dTTPttdNTP ( N = A , C, G, T) £J£& LT 

* i> , d t t p izkkmLT{%m^0mv&fr(Dfcfcm&m^, < t 

i2^5 0 H 3 , f 4©DNA7°D-7'1 5, 1 6 d tt^ift D N ABfrJt 2 1 , 
2 2 Lt^%^(D T'#S£jfofcfcjig Z.-*>-f, Ru : dTTP CD# ' 

^fl^cDlft U3A^*£b&^ 0 t£^T, ;V^~7Afg{*2 3 *<Eii5 , 6 !C 

W D N A m ft ti< , D N A & tB iZ ;V H H £ $ ft D N A 7° D - 7" C fflliilS ^ 
L , D N A 7° □ 7'<Z>#^JS tC «k U jI^=l ^ A^it^m^ LfedNTP^ 

# ma c ir y ?i £ n , # ^ © g jg d ;u =r =. >7 a rfffl m m iz mti $ ft & „ 

l£ 1 £>-3ti&0!!T'ti, EiU 3 , 4 (cr^^^MJE^tLfe^^-^ 2 3 © 

l^I^lt, DNArrJt^^^r^M^OTODNA^fjt 2 J 

/til" So 

jl/r-^A^tt;! L D N A 7' D - 7'^ i ^ -5 1 1 © D N A 7° n - 7" 
& T' & , li{kDNA7'D- 7" *< D N A ft -fe ft ape # ^- « ( z mM 1" £ fSJ 

D N A 7° □ 7* i: Jrb^ L ^^li 2></J\ £ < , 2M$^#j M Wp < $mm Eft 
iz & Jfcf -S y 7 7"^ >Hc /h $ < T? t £ #J,&a<& -5 „ 

T'l^LT, ffffi'IS 1 1 1 , ft >y y $ (113-1, 113-2; 

XUfc 1 1 3 ) «$ntDN A^tB-b^cD^ffi^^-rSo Us 1 CD^li^J 
T-(i, 3l7C^Ji: LT 0 . 1 8 m o 1 / L ( V v hA) <n V 'J 7 □ L"A7 -5 > 
(TPA) fc^frO. 3 0mo 1 / L CO U > MSiflfc ( P H 6 . 8) 
^mt'l 8° CtLfe. 



1 3 

&ic, nmmmi 1 i tti^y^-mm (113-1, 1 1 3-2 

1 1 3) .(DfiSHz, ffitl 1 1 l (DMtflEtti;Z> cfc-pCSJEfcEpjn-f 3. EP 

^A^^Ha^l-sm^b^^^SJES (Ru : d TTPtD^x-^Afgf*© 
£ & -5 6 2 0 ninths) b £ 0 

DN Afffjt^CQ/W v WmmZ&feT- t 3 „ 

ftlcMLfc, #*SJSi:ffflt5iIi^C!)M©i ( 1 ) ~ ( 1 5 ) 
KtfH^T, Ru : dNTP ( N = A , T, G, C) ©ftfc U fi , >J>#-£ 
frLTA^-^ Aigffc&jg-g-Lfc d d NT P (N = A, T, G, C) (Ru : 
ddNTPtlgS) ^^V^cSMS^(7)ffi^cr)#iJ (I' ) - ( 1 5* ) (D 

Ml* ) Ru : ddATP+dCTP + dGTP+dTTP 
(2' ) d ATP + Ru : d dCT+dGTP + PdTTP 
(3' ) dATP + dCTP + Ru : ddGTP + dTTP 
( 4 ' ) dATP+dCTP+dGTP + Ru : ddTTP 
(5* ) Ru : ddATP+Ru : ddCTP+dGTP+dTTP 
( 6 ' ) Ru : ddATP+dCTP + Ru : ddGTP + dTTP 
( 7 1 ) Ru : d dATP+dCTP + d dGTP + Ru : dTTP 
(8' ) d ATP + Ru : ddCTP + Ru : ddGTP + dTTP 
(9' ) d ATP + Ru : d d CTP+ dGTP + Ru : ddTTP 
(10' ) dATP + dCTP + Ru : d dGTP + Ru : d d T TP 
(1 1' ) dATP + Ru : ddCTP + Ru : ddGTP 
+ Ru : ddTTP 
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(1 2' ) R U : d dATP+dCTP + Ru : ddGTP 

+ Ru : ddTTP 
(13' ) Ru : d dATP + Ru : ddCTP + dGTP 

+ Ru : ddTTP 
(14' ) Ru : d dATP + Ru : ddCTP + Ru : ddGTP 

+ d T T P 

(1 5' ) Ru : d dATP + Ru : ddTTP + Ru : ddGTP 
+Ru : ddCTP 

( i ' ) ~ ( 1 5' ) %mm-f&m£, dna7'o-7- 

oX, mmt^m^t(D^Com^{ZJ: U , DNAyo-y^MDNAi^ 

o, 3t77-f ^-3 a, 3 b, 3 c, 3 d CD — 3$ £ Eil 3 , 4, 5. 6 
"Eil(z 1 M 1 £fj£ LXierlLX, %y tA ;n* — 3 a , 3 b, 3 c, 3 d 
JgtCT/^ >'>i7 * h^'-Yrt- K (APD) ^<75iS^@#^tB#§3 3 , 
3 4, 3 5, 3 6 $rMLfe«^H^^ISo EI3, 4, 5, 6 (C 
R^T4l;^l^mB^77Y^-3a, 3b, 3c, 3d£5!UA 
PD 3 3, 3 4, 3 5, 3 6 (C^XtuM^ £ tL^ffi $ ns „ APDCOtb 
;fcttA/D^g|g§3 8 J: ijry^^^tl, ^'-^M^it 3 9 XM?I 
s ft. $ ftTz^EilxarSli'fb^ie^^^lg^ £ ±E L 

X, DN Al^/t||(Z#^1-S^^DNAl|ff>t(7)|l^^t*^X#S 0 &5££ft 

B9ffll*, xVT.yu^lz^/T-^ftS^^ijM^JSr^L, liSHCii. $1 
ffl L fc D N A#tfcB-fe;KE>##£: , D N A^-fe^tC E!^^ ftX l -SDN A 7" 



■■<■, , _ 15 

^iN ov t, nNA7°U-7°£UMtpO)DNA£(DKfo(D^%£W^ {+ (Pi 
1l : ^tt 3 i:DNA7'n--yi:ffiit5:Mt5DNATOt5) , - 

( i» : taw cdna y°u - y ^ mmm * m&ir sdna u & ^ ) > 

t5. ^9Stc^T^J-ett, SUWcgE^JiHt l , S.T>*SH^ l J#-§' 2 CD D N A 
i§ 1 ©^JS^J©l5i^T-tt, Sf©fc©C40(7)Ei&}foDNA^ttlt^ 

m 2 <Dm.MWZf8iwTz>£v iz, 100x100=1000 omt 

0!HC JK^T, Ru : dTTP, Ru : ddTTPCf^AT, Os : dTTP, 

0 s : d dTTP £M1-S 0 

DNA^tti-bjUftMiblTM L, 1 g£CJ&U&? DNA7°o-7'ffl 

2?^7cM^ LTlRUii^, Uf^iKziU 1 ^tz^fiCO^ — £ £ 
m'lO^iti, DNAffcfctHzA-4 1 CD^ffiM 1 1 1 OSa&ICjHtSflBSMt; 

& . 4 2 , Rzfmmom&m* 4 0 & ^ t v a ^743 & #j 

ft mm 1 1 1 fwj bli^P^^ 1 ) 1 1 3 <t , 

1 1 1 i: (7) fir] (I tliji 4 4CJ; U Ep jjn o ti -S flifl: i: , ^EOEp/jn^mScB*^ 
(2T2 <D^J&&0"JT*1£. 0. 4 s e c ) fct, flMfSP^oS 4 5i;J; U«P$*t 
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:>7 ( I . I . ) JUtt^j pUfr^&jV?)/ — h (MCP) £fflv\ 

Tft&&mm*mmzii;2>ziLwm%]-Q&z> 0 ttz, dn Ativan jwm§tk 

M2(Dmm](DDNA^ii! l ^zJlislt, 2 Omm x 2 Omm(J)»i0| 
£, 2 0 0 /zmx 2 0 0 /im©ii^rio, x, y ^"[pJUgBa^ tl* 1 0 0 
x 1 0 0 = 1 0 0 0 0{i©Ei®{c^(+T, ^EldJ&SDNAyp-/!: 
i^LT^S 0 |5)50nmX5 0 nm©Iii:DNA7'D-7'© 1^£H 

200 / amX200 ^ m <Z>®ffi&3^#EiSt::ftJ 1 6 0 
0 ^^-T (0. 0 2 7 fmo 1 ) £DDNA7'0" 7"^'gj^ e *l<5 „ 

ZLZLT, gWDNAI^iA^ 7*U y hMLfcDNA7"n-7"©#M 
j^(-J: U, DNA7°D-7'© 1 ft? % tz 0 L k d N 

TPxiiddNTP a* 1 ^ fe* ttwmm izwv&tn tz.t&^*m iztz. ft 
mmmtDN a± a ±m&(Dmm^ 2 0 0 Ltzm^, 1 ei ( 2 0 0 
^>^) izM3. 3 o \ /L(Dt&}&a)mmt^mtfcm^mwtiizm 

f££ tl-S ( 0 . 0 2 7 x i 0 ~ 1 5 m o 1 / ( 2 0 0 x 1 0 - - 1 c m ) s = 3 . 3 
n m o i/L) c 

XiK (Clinical Chemistry 37, No. 9, 153 
4-1539 (1991) ) CDIBmtCfcnti'. ilr-^A S V f'tf'J >>;i^ 
TPA$;fffit5SM^^T'(t ^OT(i2 0 0 fmol/LT* 
£>oOT, |y 2 C7)^»jTr(i, Xl^tZsB^CD^iiJPI^ ( 2 0 0 fmo 1/L) 
(Dm I 6 5 OO^Oi^^^I^lElc^tsiic^s (3. 
3xi0" 9 - (200X10" 16 ) = 1 6 5 0 0 ) 0 

fFfflfllSOigliUmm x 5 mmT^I>^, — ^ A hUt'f'Jy 
f*tOlM/j< lOnmol/L ©»i«(;:Jfrtt«5*$Wb3*5gft£ 0 . 4 s e c fMJ 

fe»J»4 0 0 07*h> (CV=0. 5%) Vh-otz, fib, «c{£#!L 
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2 0 0 /imx 2 0 0 /i mCD 1 0 0 0 0 {gjCDEiU tC^-^ 7c D N A^tBiz^l- 

iccD*^7(7)iW^i o%i:i-^i:, mm^?g7t^uji«ra 

0. 7%T*&t), lEi^fcUT'O. 4 s e c f!mcM£ft&7 * h>l£ 
(IM«iS) l±, rd5 07t (4 0 0 0/ { (1000 

At m ) "X (lOnmo l/L) } x { ( { 2 0 0 /zm) 2 x (3. 3nmo 

i/L) } = 52. 8) 0 mmt^m^m^mmi^^wM {mm mi 
iz&mL, $/Nj)<mmt¥mytm (s) (ow-^mzttm-t^tu^t^t, 

DNA#tfc£j-ti;KE>#|j&£ I f^m*!© tiffin 1 OmmX 1 OmmiiLT, ffi 
12 0 0 /zmX 2 0 0 /xm(T;2 5 0 0 fil^Eli* =t -Dffi&t UT , ±3* CO U 
>X. ft£fJMCCD£p<^£^1-3l$. ^^b^^^^^^B^^S 
^^'J, 1 Eli^i fc UT'O. 4 s e c f£3(ctfcfcB$ft;g>7 * h (igfUb^ 

sgftits ) i5i oo7ts>t*>j, s/mtm i o tzmzn&e a 

±£>!&Hjmi, ItfUb^T^f^^Lfe d NT PX^d dNTPCDl^ 
* M # © D N A ~f U - 7* <D # 3i $1 i C ifr U & £ ft & t% I C O ^ T (D S / N 
ill^^^S^^ LfedNTPOn 1 ^©DNA 

7° D - y CD # » ClX U & * ft £ *J§ ^ (Z & . S / N ± IB <7)ffi © f n ^ £: & 

7tf'^4 2 icMCPSrffl^, 2j^jc^tti^i: LI 1 0 0 J5Wn<D&®%LC 
CD^7^^I, fFJSm@u:^ttS3gft:fr^MS&1-& 0 ^4 On??? 

^#A<^fb£ft, 2^7txV S?#;Uj®*£»£. # £ ft £ 2 & 7C x 4 V * A- 
Mi&iZ, f-'-^&MSK 3 9 J; U 2M-fb^ii$:fT^^, fgft<7;>£ bt 
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N A 7° □ — ZftfmfeZ tl T ^ -S (D E B S 0 7° O - 7"'1f 38 £ , 'S9 3£<£iigSlf# 

e^^^'itig c^^©^, ^0^) ^bLi, »c§au 

0 0 0 OaM0DNA7°O-7"'O^^^^OlfWDNAir>ti:©ffi^I^ 
Ml^fS^O. 4 s e c ir^ttl-c-^5o ^ElfXlttfi $ nfcmfvfk 
^#©3&K^£f£ 1 ©H»JT*§^ L fell (C^oVT, DN ABfrtfEMc 

(J£3©Hi£#iJ) 



m<Dftm^m 5.2 utt, 5 i~i-5 1 - 7 n u ^^(cf±t7j e>*i& e 

B^aStf ^5. EH 2 0 0 n>x 2 0 0 /im) CD*£2&f±Jft 2 

JSMiilTOi::, 1 0 0 0 0#]~&o o *SJB<Z>fPfl3*fli 5 2©^ii:»* 

lit 5 2 £$i)^£>:*7^>'#-^;}i 5 3 £rt<DNA-t;bTffil£<7)®lcB/&2tl 
(Cte^tti^H^ ^3H»JT-(i, DNA-t^TStgH^i^-roDNA-tz;U 
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0 . 4 s e c T-Jb5 0 
(f 4©»J) 

MTff^e^S^EI (^1$ 2 0 0 Amx 2 0 0 //m) (DffiMZ, 

m2(Dm.mmtnmiz, looooix-^j, mi 2gn*tt6Ei©*^^ 

1") ®^ti6 0(i, -^fR]T*^>^--« (*I5 Mm) 62-1, 6 
2-2, 6 2 - 3 £ 5 /zm^M^^xgeM^TfeU , *0>£-1t« 
6 2 - 1, 6 2 - 2, 6 2 - 3 tz^^&ai LT^JE&EPj&DT^S^^, H 
»J 3 ©#f$; i: (i 3 0 fr/TM*i 6 0 izm^mM t L , ty U 6 
2 - 1 S, 6 2-2 S, 6 2-3 S^ILT, # £ -Ig-H 6 2 - 1 , 
6 2 - 2, 6 2 - 3i:aiLT, «M«S4 5tfl44t;J:Um& 

fJMBS«6 OKfcfc, TMTi±fcD^n-S&® 6 i - 1 - 6 i - 6 *>ti 
•So ±TCDi]^>% 0 V D N A&aiiz;b |*jCD^i{£<75 

«ffi»±H$U: 0 V-e&Oo ^9 > £ — 6 2-2*:, 0 V (DfctiLfr £ - 1 . 

4 v tc^b $ i±s t , ®>®<DM&<D-mmmti, ?j<yy$ -mm e 
2- 2 0i£^T'tt?§^mfi{±o v^^mmstz^i^Tif zommo) 
mm , nt^g t p< tc *^>^ -ig® 6 2 - 2 ^ e ic £ a< •? t < 0 

6 3, 6 4 <Dl5falzmmVrT'&MtZ> 0 teMj£V T ti, ^(TMrt^Ml, 

L~ 0 . 1 8mo 1/L0MJ 7°D tfA-T 5 > (TP A ) 0 . 30m 

o 1/Lro'J >MW ( P H 6 . 8 ) T'ltm 1 5 m m/ s e c X' & o *:„ 



2 0 

il^y^-mme 2-2 J: U#SJ 1.5 mm/ s e c©Itt^EP6 3M64 
i6 2-2 5:tIfi(;iJUci, BIST = d/V T ^'S L 7cff#, 7^ > 

* -mn 62-2 ©mfeo^btz ^ •s^««^ t cjf^$n^s-E-a 

ran*©* 9 l, «rraTfc*Jt*ffi&^fcJs^. mnziz 

«j nit, i -do ft® &%LiiLti-& ft®tn & & m^z> „ 

mi 3m *> ^^^^^mmt^§€ft^mftLT®thr^ft^^t 

Ml 3M T'li6EiO*^t. Hi 3|HT*{i, E16 1-1, 6 1 
-3,61 ~ 5ti^CDmmt¥mftlZftyTJ^~-7 1- licfcijAPD? 
2- UzMftZtl, EI61-2, 61-4, 61 - 6 Zoim^t^ft 
M7r^-7 1 — 2 iz J; U A P D 7 2-2izmftZnm$ZttZ ( 1 0 
0 0 0\*Mfrio<Dnmb¥%ft<D&iiUzl±, 1 0 OlCAPD^^n) 

^ y * -mm^mtR izmmLz, 2^apd*mj ft8tfcb<n^ % & t- - 

tl:J;tJ ' 2 OC ° A P D (C ck U 6 OCOEEi^ ^m§^b^ft©«7^njjl 

T-*S 0 ft? 7f A-7 1 - 1 , 7 2 - 2(73^-^®^, &E®j<7)Iia«fc 
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;i- © M rTM £ & * * if a* & 5 „ 

«l6 0^f)>^-il6 2-l-6 2-3, ^©riCtE ($] 
.Atf, - l. 4 V) 5rEpijpi-^, 0 &m<OJi%Ztf, ^ 2 ©^WJi: 
2 0 O^mx 2 0 O/imTfc^J, te$£5£j^V T ^ 1 5mm/s e cT?&3 
±sH©mHOEPin©M^P^Ttt, (0. 2mm/2)/l5 = 
0. 0067sec = 6. 7ms ecPiTT'*>J, 1 OOOOE»^©1 
fMb^ft(£&d3tCg1-£B#&m±, 6. 7msecX100 = 0. 67 se 
c > &o 0 | 

L T T V 7J > ^ {Z J: ^#(7) TVj]^ OtB&S X«J £ Eli 

T V ft y. ~ £ /g v ^ -5 Ctfe, I iC^<®IjS©DNA7'n- 7" &&/g-f -5 
^ < (DftW £ ft-? D N A ^t±J -tz ;U -f £ jf£ i;:^- t & o „ 1 4 (H T* 

ifficit^S'Bi l i l (DNAt;« J l i;M$tio) i:avj 
fa, ItZfy JifaomMlZ J; U^^[(7)Eji, (200^ 111X200^ mCD^Jf^ 
£f#o) [C^Ht^tiTfcU, ^-E®C0^^C^>7>^-^I (-32 #5 *i 
m~ 1 0 m mC01El5M<D9\'MtfL%:&-0) tf, Wi h m ©FOT £ & ^ I^ffl^I 
l 1 l (i4*&^) CS!^nMSM(z^^LTS2^:^ti^ 0 fip*>, ft>?>^ 
-ll^, f^jimMl 1 1 (£4IM) tMLT, DNA-iz^TStS 1 2 tc 
ffM£ft£ Q #*^>^-^<^^^,i:#Eiia)^^<bo[)Siat$: h (=10 
0//m) i:1-^ 0 Ei®<7)|£$U£, ^2©^M>Ji:|lJM(C, lOOOOfiT^ 
U^M@C0^&te 2 0 mm X 2 0 mmT*& l> , $14 HT*f± 1 6 EHO 
**&arf„ ttTt'tt, t^&^S, #J;U±\ T Vft ^©fIMiX?i^£n 



2 2 

£ 1 Em 8 1-1 (C-£ff-4 0(7)E®)8 2 - 1 -8 2-4A^©t^« 

mi sun*, *^^-sii<v mj ^nttceia yjiss^tiDN 
> ^ -sit h «wcgi$ ii ^ y $ -nmommt i 

0 0 0 0 {ST B 1 4[Hi:ll]^(l, g§ 1 5|Ttt 1 6 fllCD* ^ >- ^? — 

mm 83-1-83-4 C»5T FT^'-h 9 1 — 1— 9 1 - 4 
- h 9 1 - 1 <h 9 1 - ,3 IZ&m-t&mB 9 2-1, h 9 1 - 2 £ 9 1 - 
4{Z^1-S^IH9 2-2, >f-K9 1 - 1 £9 1 - 2 ©ON/ OF F 
®J1-£'/-- hi9 3-l, ^f- h9 1-3^91-4 ©ON/O F F fcftJtB] 
t5^r- M§t9 3 - 2«$n§. 

M! 1 61tt, ^r- M ( 9 3 - 1 , 9 3 - 2 ) ^^'^IS (92-1, 92 
-2) ©iSJRUcfcU, * r 7>^-m@, W^1^%il¥m^i^^&Z^&U£W 

'<omtR^mm~r a s-e *> a . hi 41, $ 1 5gj(c^i-DNA^i5-tr;n?(±, 

ii9 2-U^< £ 0 m& tL, 9 2 - 1 tcHSfe £ EP*D L 

it"', hMl 9 3 - 1 WtW- Sjf&fcO F F^fir ($JAte\ Otfi) £ 
L, ^f- hB. 9 3 - 1 £B#raT = h/V T ©P H W£ttON®& (tfijxJf, 1 
0VW±) ^-^9 3-lt:W5y'-h9 

Si: # U , ill9 2-lt^ £ -1@8 3 - 1 ri<$5§-t&. 

7J^>^-m#-8 3 - 1 ^Btr^ToP^fe'ltft^fitC^O, EIj8 2- I tzlj 

x-mm-'%®fflv>&&-£tf- i • 4 v t &&mzn%r.mM*tB®>-? # £ t 

El 8 2- i ic^^b^^^M^M^^tLT^-s^ictem^b^^ 
#Mrt<i?££o H 1 ©M^-rO^-^ffiSS 1-1-8 1 - 

4lzf,*tf&SJ:©Eil (Wil fS5fi©/c^(C 8 2 - l©^il#M# 

& U T v n 5 ) © £ ^ > # - m ® ! z m t & £ X © m& \ z Pi m iiL & ep m L , 



• ■. 2 3 

«8 l - 1-8 1 - 4izmiZ&±<frfeffii*{fT-Mfcmzm%.<k¥$£yt 

& T , Hi 6 HJ iz xk-f «t -d & , Sjj&;&t^W<Z>.3IJR C i: U , 3IK £ ti 
£#^>£-m@, i^>iMmiig$f-5l (EH) $r iliR L T , 
^©3*8 1-1-81 -4<Z)^^ic;i1-S#Ei@^^>C9«^b^ft < ^§: 1 
&Wm\zm&tkliiX & Z 0 Jg 1 ©SM^OitMMS 1 - 

f54o©EI8 2-1-8 2-4frq>(Dmmb&$£yt* 1 EHSfC^BSL 
TjlI^ilT # £ „ c ©Mm, m 5 CDHM^JT-a:, ^tB^CD 1 

ll^e>(Z)ll^bf:^$:4lHl{C^{tT^fctJl-'5„ f£/B«ffi l I l 

-mm 8 3 - l - 8 3 - 2 , t(7)^(z'|g/± (f^iJA^, - I . 4 V ) &r:|J 
iPl--5o EFiCD*££ri*, 12 ©gyfctfiji: r«C, 2 0 0 ^mX 2 0 0 /im 
"t* h U , {E^ilig V T &m 1 5mm/s e c T^S^tS B# , $3 4 (7) 
<^ Is] *&{C, ± E © H i±: © EP iffl <7> ftlM B# |SJ T , 6 . 7ms e c Re'J, 
1 0 0 0 OEil/j^eoiIfllb^^Tt^^^iC^-t-Si^^ti;, 6. 7msec 
x 4 = 2 6 . 8 m s e c 

^ >^WCCD^^7^fffltS (CCD*^7©g«(DCCD|i 
^CD-V-J Xltl 8 fjLmfaXhZ) „ C C D#*7><b DN A $ ft iz ;KD K SB 
E£n£7^^<7^{/J^£,^ l / i 1>1~-5 U CCDA^ 7 |«TV*^7 

*&m+z>w&o>&mttmm&, m.m^^m^mmzm^ t, &%mx-<D 

CC D^?-(7)4 H-7-/J\ DN A$>ai-t;KD4 Eli 3^ £ CD'lxUt^g^ £&£ij 
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EiSA^O^b^^Sr^KL-C^rtJl-S^ti-s,, CCD*-?© 4JR 

mmtz> 0 mi 4mz^rs i-uznm-tz) «b, mclt, 

•^©^4^{C < fcUjg2~^4©^ai§§P8 1-2-8 l-4£^j£f 

SlOfCCD^H^t^Cli, ^ ff- 2 5 3? * 6 S ^ £ gg 

□ ^ JfM $ tl 3 0 % \z Wt m L tz D N A & tfj -fe ^ US © X t $ 2 0 m m 

S:2 0 0mm^<Li, EH0»* 1 0 0 TJfc L T#Elj cflft 

3t$:W5i:St5I$F H ltt, ^l^RgLfcf^^c, 2 6. 8ms e 
c T* h £ „ 

-f, i&ommtit^LT, 2 6. sms e ct^^^m^mm^mt 

(SI 6 (DMJfoffl) 

mm^a^tzmz, * ^ > ^ -mmzfxmmm »j s urn l T**wk* 
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5 t:J: Ufil4 4 £{&J$L-tft&?. 
M;ik£\ Sg 5 (^SSWC^T, h^lOO^m, VT=15mm/se 

c t-j-zm-g?, mzmmm^T^e . 7m s e cttzz. mm* t = 2 t 

= 13. 4msectt^t, WSl±te7 5 H z ODjg^&T $0^1-^1^ 

0 0 0 0il1(Z)E®^^oDNA^^-b;V^ffi^T, H 1 7 HUc^f^/E^ 

frlte, H4 ©^ffiicii 0. 67x ( 2 n ) sec, H5 <D T* 2 6 . 

8x (2n) mseci*»J, 1 7 ;W f£ It T* Of^b^i^©^ CD n 

M!fi#«, 80. 4 sec (f| 4 CDH»J) , 3. 2 s e c (W 5(0 MM 
XttHH 7 . IZ mWk Sft, A/D S:$g§ 3 8 n J: U 5=-' ^ 7- c n , r 1 '- M 

mmw.3 9-n-mmati&z\£te, mi, wm2(Dm.mmtmm^% ) &« 



Wi 1 (D^Mm-mGOmWl-Vlt, DNA^t;H:®^t§DNA7"D 
-7" 13, 14, 15, 16(2, 2' - ^->ir ] J 3' 7 7 U ^ :> K CD It] (C 

M 1 cd3IWJ~^ 6 <7)i££tS#'J{C^T , II l 8 dlC^T J:?i:, 2 ' - 
^yi-p"7^ b^-v KCDfHltC^.X^D-^^-^-— h (phosphor ot 
h i o a t e ) 2 3 1) U n'7 ? I- ^ K^DN A 

7"o - 7" 13, 14, 15, 1 6 £ LT-mm LDN AfMi-fe.'MC gtttf £ . 

mi snui^-r Bi±$&j&at (a, t, g. c^fun^) 

Df-rfrX — h|g^^1f-3DNA7"0"7'tt, S 1 3? 7 1/7 — fe*T*f±#j5? £ 
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TSfi2 4 1 ©M©fi®2 4 2 {zfcfc, S§3 ©^WJ (H 1 1@) Tl£B8L 

fei^c, fsi-^Micf^fflm®^* $ >$-~mmtmmzti-zi^& 0 dn 

A^£tj-tz;Wi, ^ifc^BJ&iz;i^;^--2 4 4\Zffi\£tim%.ZtiT 
Z> „ ±£*£ 2 4 3 !; fcf ft I T , I- > X 2 4 5 > , b > X 2 4 5 

fc&gfZftipgyCCD*^ 2 4 6 i;^I21;£riT^o 0 CCD*>7 2 4 

2 4 AtWmLT, A^±JlBLXf^^^a)^0XM^mmLT^ 

miu 4tcj;^mi£™^ > ccd*^ 7 2 4 6 izwffiz n^m^com^^ 
l ii , mmmm 2 4 8 tc «t y » $ n o „ m h tt, $ n ^i-to , a/d » 

sS 3 SCctUrV c n , 7- — # ffll^l 3 9 cMJIc *l 2 

* ^ > ^ it, mim (mi ommm) , no@ (®2© 



^20ltt, b > X 2 4 5 (Z)fM7> e ML 1 9 M IC^f D N A&fctj-te 
^©¥®IIlT& % a M8 (DMt&mcDD N A^£t5-fe;Wi, |j| 2 £>|£Jg0!|<7) D N 
A^tbiz;Ui:|Wll;^7?*U, 2 Ommx 2 Omm©f^ii©Its 2 0 
0 /z m x 2 0 0 # m(73MM^^O, 1 00x100=10000 iiOEiliC 
#ttT, ^EIi;.^5DNA7"n-r^i^$nT^5„ 

&± J; -S^I 8 ©^SS^JTtt , I! 2 O-»0iJi: ftl^tcitrvib 

^fg^gtjRiJ{CS1-^>B#^Jtt 0 . 4 s e cf*5, 
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DNAl£ftlr;w<z)EiS©IH?y£^ 
fvfb & -11 £ 1" £ R£ t " 1*3 3$ ft t - * - ofi tt £ vffl £ U , x - ^ & w 
IggLTT-*--i:To^, xt±DNA&a^;wztf>*--;W2:l£tt. t"> 

3?2 Od (C^cl- 4 OCD Kli 2 5 1, 2 5 2, 2 5 3, 2 5 4 it, DN A$ 

mmtmmz, 1 Eici^$n^DNA7*o - yoi^' o . o 2 7 f m o 

1 T\&-g>*§^r, M 25 ICO. 0 2 7 0 f m o 1 , KM 2 5 2 C0. 0 2 
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2. Citations and explanations 



1) The subject matter of claims 1-14 and 20-29 is disclosed in document 1 [WO, 98/12539, Al (Meso Scale 
Technologies, LLC). . .] cited in the ISR and is thus considered not to be novel. 

Document 1 discloses a polynucleotide assay apparatus that 1) makes use of a) a first electrode for which different 
DNA probes are fixed to different compartments, and a second electrode, and b) a voltage application means that 
applies a voltage across the aforementioned electrodes, and 2) is such that the DNA probes fixed to the 
compartments of the first electrode are bound to the target polynucleotide by complementary strand binding, thus 
capturing the target polynucleotide, and then the electrochemiluminescence generated by the 
electrochemiluminescent label of the captured target polynucleotide upon applying a voltage is detected (see in 
particular page 17, line 29 to page 18, line 25; page 161, lines 1-7; page 161, linel2 to page 162, line 8). 
Document 1 does not contain disclosures concerning carrying out a DNA probe elongation reaction using a 
nucleotide having an electrochemiluminescent label, but it is nevertheless considered that, when regarded as 
apparatus, there is no difference between the invention disclosed in document 1 and that disclosed in claim 1-14.. 

2) The subject matter of claims 1-29 does not appear to involve an inventive step in view of document 1 and 
document 2 [JP, 62-500663, A (Hyperion Catalysis Int.). . .], both of which were cited in the ISR. 

Document 2 discloses a polynucleotide assay apparatus and a method for assaying polynucleotides using said 
apparatus, where said apparatus 1) makes use of a) a polynucleotide detection cell equipped with i) an electrode 
upon which DNA probes are fixed and ii) an electrode facing said electrode, and b) a voltage application means for 
applying a voltage across these two electrodes, and 2) is such that the fixed DNA probes are bound to the target 
polynucleotide by complementary strand binding, thus capturing the target polynucleotide, and then either a) the 
electrochemiluminescence generated by the electrochemiluminescent label of the captured target polynucleotide 
upon applying a voltage is detected, or else b) a DNA probe elongation reaction is carried out using a nucleotide 
having an electrochemiluminescent label, and the electrochemiluminescence generated by the extended nucleotide 
upon applying a voltage is detected. It is considered that it would be easy for a person skilled in the art to apply the 
method disclosed in document 1 to the apparatus of document 2, thus providing a number of compartments so that 
assaying with a number of DNA probes can be carried out simultaneously. 

3) The subject matter of claims 15-29 does not appear to involve an inventive step in view of document 1 and 
document 3 [The Frontiers of the PCR Process - From Fundamental Techniques to Application, Protein, Nucleic 
Acid and Enzyme, Vol. 41, No. 5, pages 494-502 (in Japanese)], both of which were cited in the ISR 

As can be seen from the disclosures in document 3, methods that involve detecting a polynucleotide using a labeled 
DNA probe, and methods that involve labeling with a DNA probe, elongating said probe using a labeled nucleotide 
and then carrying out detection, were well known by the priority date for the present application. 
It is considered that, when detecting a polynucleotide using the apparatus disclosed in document 1 , it would be easy 
for a person skilled in the art to carry out the labeling of said polynucleotide following well-known methods such as 
those disclosed in document 3. 
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